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S^tLt convenUonal n^od. As showo in most advanced ip22S£R3S3^aS 

^'^^^Tl 1 ^ 0 ^ ""f^ 1 teoadc «« «* applicable frequencies ande^ 

tore of the Invention ii achieved with three parameter ON 5 specific purpose signal transmission system wfll not be 

ratio, multipam delay time, and the transmission rate. bound by (^preservation. * * 

The present embodiment has been described using Ihe The present invention will he advantageous far use with 

example of a two-dimensional multilevel broadcast structure a satellite or terrestrial broadcast service which is essential 

obtained by combining GTW-OFDM of the invention with to ran in the same standards for as long as 50 yean. During 

C-CDM of the Invention as previously described, or com- to * e savicc Period, the broadcast standards must not be 

bluing GTW-OFDM, CSW-C-CDM, but other two- attaed but Improvements wfll be provided time to time 

dimensional multilevel broadcast structures can be obtained corresponding to up-to-date technological achievements, 

by combining GTW-OFDM and power-wdfihted OFDM or f artie0 ^toene^ for signal tnmsm^ 

OTW-OFDM with other ON ratio multilevel transmission increased on any satellite. Each TV station should provide a 

methods. compatible service for guaranteeing TV program signal 

FIG.154iscbtainedbytransmittmgthepowerc/au^ reception to any type receivers ranging from today's com- 

75Mc, and 7*4, with less weighting^mpared wilh ^^^^^^f^^^t^isadtsioc 

carriers 794b, 7*U, and 1*4f, achievu^twVk^owT 2^SL~ *be pmsent invention can provide a compatible 

weighted OFDM.Twoleve7«rTcSd ^bTc^T^Z" bt ^ acaA <>' both the existing NTSC andFtDTV 

toganite WSo and WS^^LS*^ ¥£ZJt f^' aUo ' eluure 4 finure extension to match mass 

~°. l ~~ s rna ana *»c. Which are perpendicular to 20 date transmission. -™ 

^^^^T 79 ^ 7 ^'^^^ fw ^ ***** *ventioa concerns much on the frequency 

F^fi^v?*?^ H*** 0lUy ^ Utflization "*» ttc utilization. TTie^^^S 

is*bou^i4 FK3. 154 As shown in the figure, because the sewitivity of each lecdm is anwig^ olffe^SSS 

ennier ^quendes axe distributed, intcrfeteace with other on a signal state level to be receive^tbatthetrSDS 
analog tosmissions on the same frequency band is 25 Pwercf atniisniitteriieeas 

dispersed, and awe is minimal advene effect existing satellites which offer a small eno^or^rcceptici 

By using a time positioning varying the time width of and trajisinisac*cf a si^ 

guard times 797a, 791b, and 797c for each symbol 796a, PrMcnt invention. The system is also arranged for 

7966, and 796c as shown in FIG. 155, three-level tnultipath P 0 ***^^^^ 

multilevel transniissioo can be achieved. Using the time 30 m ^amission energy in the future and offering me 

positioning shown in FIG. 155, the A-,B-, and C-level data compatibility between old and new type receivers. In 

is distributed on the time axis. As a result, even if burst noise J*™ 00 * Present invention will be more advantageous 

prixmcedai a special satellite broadcast standards, 

prevented and the TV signal can be stably demodulated bv - ^n*ito4evdsigndtaiasm^ 
mterieavmg the data nxmi the diff ^ jnvcu^ is nw 

byinterleaviiigwimtheAk^ ^5** aqvfcc *? utffization is not 

from burst nofee generated by the fcnitio^^ M CC *¥2 d !* broadcast servk* Tne 

SKlnn^^ fifi* «SOTSC system is^SSeJ 

l^i«pecuv^. FIG. 167 is a Wock diagram of the Furthermore, the ser^^ 

ddn^eavcr^ ^interleave t^ that program suppliers and sponsors can apweciatemae 

AdnteleaverIUM93fc viewer. Although the embodiments of the 
foHG. 168a, and inted^ <5 refer to 16 and 32 QAM procedures, other modulation 

techniqaes induding 64, 128, and 256 QAM wffl be 

Burst noise mterfcrence can be reduced by interleaving enmloyed with equal success. iUso, niultiple PSK, ASK, and 

me data in this way. By using a 4-kvd VSB, 8-kvd VSB, PSK techniques will be applicable as de«rf)ed with the 

or 164evd VSB transmission apparatus as described in embodiments. 

embodunents 4, 5, and 6, respectively, and shown in the so A oanAination of the TDM with the SRQAM of me 

VSB receiver block diagram (FIG- 161) and me VSB present invention has been described in the above. However 

transmitter blocs: diagram (FIG. 162), or by using a QAM or SRQAM of the present invention can be combined also* 

PSK transniission apparatus as described in embodiments 1 with any of the FDM, CDMA and frequency dispersal 

and 2, respectively, burst noise interference can be reduced, cominunications systems. 

and television reception with very low noise levels can be 55 What ** claimed is: 

achieved in ground station broadcasting. L A digital TV receiver comprising: 

By using3-levd broadcasting by means Of the method * receiving section for receiving a PSK (Phase Shift Key) 

shown in FIG. 155, LDTV grade television reception by nwdulation signal comprising a plurality of signal 

mobile receivers, including mobile TV receivers in motor points disposed on specific phases of a given constd- 

vehicles and hand-held portable television sets, can be 60 k&on in a signal space diagram; 

^f^^^Ahas the effect of reducing burst a demodulator for demodulating me recer^ signal from 

^iSS lddltl0fl to muW P«* interference and said recdving section into a digital signal: 

_ * « error correctiiig section 
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whereto said demodulator demodulates the received sig- 
nal as first and second PSK signals, said first PSK 
signal representing a first data stream to be reproduced, 
said first PSK signal comprising o- value si gnal points, 
said second PSK signal representing both said first data 5 
stream and a second data stream to be reproduced, said 
second PSK signal comprising m-value signal points, 
where m is an integer larger than n, 
wherein the m-value signal points of said second PSK 
signal arc divisible into n groups of signal points which W 
are distinguishable from one another in the signal 
space, and said demodulator distinguishes said n 
groups of signal points from one another as men-value 
signal points of said first PSK signal by demodulating 
the received sigiid as saM first PSK signal, and wherein is 
hi&i priority Mormation is demodulated at least in said 

first data stream. 
2. The digital TV receiver in accordance with claim 1, 
wherein said demodulator dernodulates information relating 
to a low-resolution component of the video signal from said 20 
first data stream and demodulates information relating to a 
high-resolution component of the video signal from said 
second data stream. 

3-The digital TV receiver in accordance with claim 1, 
wnpridn g means for stepping output of said second data 25 
stream when an error rate of the received signal is high. 

4. The digital TV receiver in accordance with claim 1, 
wherein said demodulator comprises first means for 
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demodu l ating the received signal as a QPSK signal to 
reproduce the first data stream and second means for 
demodulating the received signal as a 8PSK signal to 
reproduce both of the first data stream and the second data 
stream. 

5. A digital TV receiver compri si n g * 
a receiving section for receiving a PSK (Phase Shift Key) 
inodulation signal comprising m-value signal points 
disposed on specific phases of a given constellation in 
a signal space diagram and representing a first data 
stream and a second data stream to be reproduced; 
a demodulator for denwdulating said PSK modulation 
signal from said receiving section into a digital signal; 
an am careering section for error correcting a demodu- 
lation signal from said demodulator; and 
an image expander for expanding an error-corrected sig- 
nal from said error (XMrecting section to a video signal, 
wherein said demodulator includes means for demodu- 
lating said PSK signal comprising m-value signal 
points as another PSK signal, 
said another PSK signal comprising n-value signal points 
and representing only said first data stream, where n is 
an integer smaller than m, and wherein 

high priority information is demodulated at least in said 
first data stream. 



